In this paper we show that, under some conditions, if M is a manifold with BakryÉmery Ricci curvature bounded below and with bounded potential function then M is compact. We also establish a volume comparison theorem for manifolds with nonnegative Bakry-Émery Ricci curvature which allows us to prove a topolological rigidity theorem for such manifolds.
Introduction
When f is a constant function, the Bakry-Émery Ricci tensor becomes the Ricci tensor so it is natural to investigate which geometric and topological results for the Ricci tensor extend to the Bakry-Émery Ricci tensor.
As an extension of Ricci curvature, many classical results in Riemannian geometry asserted in terms of Ricci curvature have been extended to the analogous ones on Bakry-Émery Ricci curvature condition.
In [1] G. Wei and W. Wylie proved some comparison theorems for smooth metric measure spaces with Bakry-Émery Ricci tensor bounded below. In this paper we establish a Myers type theorem for manifolds bounded below by a negative constant. Therefore we prove that is a generalization of the theorem of M. Limoncu in [2] or H. Tadano in [3] .
In the second part of this paper we establish a condition on noncompact manifold with nonnegative Bakry-Émery Ricci curvature to be diffeomorphic to the euclidean space n  .
Mains Results
The following theorem is a similar theorem proved in [4] and [5] and is a generalization of Myers theorem. 
If there exists a constant c ≥ 0 such that f c ≤ then M is compact and 
In this paper we show a topological rigidity theorem for noncompact manifolds with nonnegative Bakry-Émery Ricci curvature as follow:
M g dvol
− be a metric space such that
then M is diffeomorphic to n  .
Proofs
Proof of theorem 2.1. The techniques used in the proof of this theorem are based on [4] and [5] . First, let construct a comparison model space. Let 
we define a Riemannian metric tensor by
where
Thus the Riemannian incomplete manifold
is with Ricci curvature constant equal to ( )
with mean curvature vector with outward pointing vector i.e. with pointing positive s In the geodesic polar coordinates the volume element can be written as: 
In particular when 0 H = we have ( ) (8) and (9)) for all s r ≥ , we have: 
which allows that
By Compactness of ( ) , S p r , there exists a positive constant ′  so that, for any geodesic γ emanating from p we have By the second variation formula we have: 
and the part (2) can be proved as the lemma 3.10 in [8] .
